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ABSTRACT 

This document presents reports of three studies 
focused on cooperative pedagogical strategies* The first concerns 
individualistic and cooperative goal structures in high school 
mathematics achievement* Two general mathematics classes were taught 
a unit on percents, one with a cooperative and the other an 
individualistic goal structure* The cooperatively goal structured 
classroom demonstrated significantly higher posttest achievement 
scores than the individualistic group* The second paper is on 
cooperative learning in ninth grade remedial mathematics classes* One 
class used a modified team approach, while the other used an 
individualistic goal structure including class lecture, individual 
seatwork, and homework* Significant increase in mean post-test scores 
was obtained, suggesting that cooperative strategies are effective* 
The third paper is written on cooperative versus competitive 
reward-structured secondary science classroom achievement* Two 
biology classes were taught an identical unit, one in an individually 
competitive structure and one using a cooperative structure called 
the aroup-investigation model* No significant differences were found* 
(MNS) 
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INTROD UCTION 

T*ie three studies being presented In this session represent the 
efforts of three graduate students who received their Master v s degrees 
from the Department of Teacher Education of Miami *ln Iverlsty f s School of 
Education and Allied Professions. Graduate training In the School of 
Educat I on and A 1 1 1 ed Profess I ons requ I res pract I cat expert ences, both 
app I led and theoretic a I , I n the area of educat I on at research. These 
requirements are fulfilled by both course work tn educational research 
as we I I as the s uccess f u I comp I et ton of an t ndt v I dual I y se I ected 
research project which Is usually directed by graduate faculty from the 
department from which the graduate student Is receiving her/his degree. 
The topics of these research projects are usually obtained from other 
graduate course work that has specific content as Its focus. While I am 
not a member of the Department of Teacher Education, but rather of the 
Department of Educational Psychology, all three of these papers were 
completed under my direction. The explanation for this deviation from 
normal procedures Is that the focus of all three papers, cooperative 
pedagog lea I s trateg I es , was obta I ned from a course In cl assroom group 
processes which all three authors took from me. I also am a frequent 
Instructor of cur more general educational research course and firmly 
believe that these research experiences should be Important not only In 
the professional development of our graduate students, but should also 
be valuable contributions to the educat! on profess ton In general. 
Therefore, I believe the df ssemenatlon of research findings (In the form 
of publications and presentations at professional meetings such as this 
one) to the genera I educat I on a I ^ommun I ty not on I y I essens the 
triviality of graduate student research projects, but also enhances the 
knowledge base of the profession as a whole. 

One of the more significant topics of the classroom group processes 
course which I Instruct Is the focus on three reward or goal structures 
described as cooperative, Individually competHIve and Individualistic 
and the I r effects upon ach I evOment (c I assroom I earn I ng ) , affect 
(sel f -esteem) , and I nter-persona I re I at lonsh I ps (I nter-rac I a I 
re I at I onsh I ps and peer af f 1 1 I at Ions ) . These contempor ary techn I ques 
have been developed by social psychologists and are quite well grounded 
on sound soc I al -psychol og t c al -theories which are discussed In each of 
the papers. For the most part, these cooperative strategies have been 
devel oped to aid more effect We I earn I ng In desegregated c I assroom 
env I ronments . The not ton of "desegregat I on* wou Id a I so I nc I ude 
"ma I nst reamed* devel opmenta 1 1 y hand (capped students . Thus , these 
techniques also assume the use of classrooms which are heterogeneous 
with regard to academic abt I ttles of students. A] I three of these 
papers compare, v«Ith regard to achlevemnt, some variant of a ccoperattve 
w I th el ther an Individualistic or an Indlvt dual I y compet 1 1 1 ve goa t 
structure. For the most part, the samples represent Intact classrooms 
which the researchers normally teach. Ms. Thomas 1 study compares a 
general mathematics classroom unit taught with a cooperative strategy 
that Is contrasted vlth a similar classroom which utilized an 
Individualistic strategy. Ms. Sosby compares two classrooms of remedial 
mathemat Ics students who each rece I ve e I ther cooperative or 
Individualistic strategies at one time or another, a repeated measures 



des Ign * Both Thomas and Sosby used a cooperat I ve strategy ca I led 
Student Teams and Achlevemnt Otvlstons which has been developed by the 
American social psychologist Robert Slav In* Ms* Zimmerman f s project 
focused on two parallel high school biology classrooms, one which 
received a cooperative and the other an Individual ly competitive 
stragegy* Ms* /.Immerman's cooperative stategy was based on the Group 
Investigation model developed by the Israeli social psychologist Sh&lomo 
Sharan * 
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INDIVIDUALISTIC AND COOPERATIVE GOAL STRUCTURES IN HIGH SCHOOL 

t 

MATHEMATICS ACHIEVEMENT 

MARY THOMAS AND LAWRENCE W* SHERMAN, Department of Educational 
Psychology, School of Education and Allied Professions, Miami 
University, Oxford, Ohio 45056* 

ABSTRACT* Two high school general mathematics 
classrooms were differentially taught a unit on percents, 
one with a cooperative and the other an Individualistic goal 
structure* A pre* post-test design with a three-way ANOVA 
analysis of treatment by time within subjects sas used* 
Neither group was found to be significantly different from 
each other on the pre-test* Although both groups obtained 
s Ig nl f leant (p<*05) ga I ns on the I r -post- test scores as 
contrasted wl th the I r pre-test scores, the cooperative I y 
goal structured classroom demonstrated significantly (p<*05) 
higher achievement post-test scores than the Individual Istlc 
group* The data strongly support theories concerning the 
effectiveness and mot I vat Ion assoc I a ted w I th I nter-group 
competition of small cooperating groups* 

INTRODUCTION* The objective of the present study was to 
experimentally replicate past findings regarding the effectiveness with 
regard to ach fevemen t ga I ns of a cooperative as contrasted w I th an 
I ndl v I dud 1 1 st I c goal structured un 1 1 of t nst ruction * Johnson ( 1 979) has 
descr I bed three c I ass room pedagog leal strateg I es noted as 1 ) 
Corapet 1 1 1 ve, 2) I nd I vidua 1 1 st Ic and 3) Cooper at I ve* Cooper at I ve group 
strateg I es have been def I ned by S I av I n < 1982) as n * * ♦ I nstruct I on a I 
methods lu which students of all levels of performance work together In 
small groups toward a common goal** He states further that every group 
member Is rewarded on the ****basls of the quality or quantity of the 
grouy product accord I ng to a f Ixed set of standards" (p * 1 50) * An 
Individualistic structure Is one In which students are given Individual 
goa I s and by us I ng a cr I ter Ion-referenced eva I u at ion students are 
ass I g ned I nd I vl dua I rewards * Where as student I nterdependence ts 
required In the cooperative structure, students behave quite Independent 
of each other In an I ndl v Idua 1 1 st Ic structure * "The essence of a 
competitive goal structure Is to give students Individual goals and 
reward them by means of a "normative evaluation" system (Johnson, 1979)* 
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The development and preparation of this paper was supported by the 
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S I av In ( 1 980 j 1 983 ) de 1 1 neates why carta t n cooperat I ve i earn I ng 
strateg I es I ncrease student ach 1 evement as contrasted wt th other 
cooperative strategies* He distinguishes six major types of cooperative 
strategies on the Interactive basis of two possible "task structures' 1 
and three poss lb i e *! ncent I ve structures * * Out of 46 exper I men t a t 
studies contrasting his six types of cooperative structures with either 
I nd I v I dua 1 1 st Ic or compet 1 1 1 ve goa t structures, he found that sma 1 1 
group cooperative structures having the elements of group study with 
group reward for I nd i v I dua I I earn I ng were the most cons I stent I y 
effective In Improving achievement* Two pedagogical strategies which 
fit this model are Student Teams and Achievement Divisions (STAD) and 
Teams Games and Tournaments <TGT)* Out of eighteen studies examining 
the effectiveness of smalt group cooperative structures as compared to 
I nd Iv (dua 1 1 st Ic and compet 1 1 1 ve structures I n mathematics ' nstruct Ion , 
12 employed STAO and TGT* Eleven of these 12 studies significantly 
favored the STA n /TGT treatments* F I ve other cooperat I ve strateg I es 
obta I ned no significant dl f f erence and on I y one study favored an 
Individualistic strategy* None of the 18 studies used a mldwestern, 
predominantly Caucasian, middle-class, rural secondary school sample of 
low ach lev I ng students* The present study Is an exper Iment a I 
replication of past findings regarding the effectiveness of cooperative 
as contrasted with Individualistic goal structures In two secondary 
genera I raathema t Ics c I ass rooms* Based on S I av I n f s (1 983 ) d I scuss I on of 
six different types of cooperative structures, It was hypothesized that 
a cooperat tvety structured group us I ng t nter-group compet 1 1 ton wou I d 
achieve greater than an Individually structured group* 

METHOD 

SAMPLE AND TREATMENT* Two general mathematics classrooms taught by 
two dt f f erent teachers were utl 1 1 zed* The high school was rura I , 
mldwestern, predominantly Caucasian and middle-class* The freshmen and 
sophomore students tak I ng tht s c I ass were pr I mar 1 1 y low ac dem Ic 
ach I evers * There was an equa I dt str I but Ion of both sexes ' a both 
classrooms and the median age was 15 years* Each ctassr ,m was 
differentially taught a 25 day unit of Instruction concerns i/tth the 
computation and Interpretation of percentages* The classrr M taught by 
the cooperative structure <n*20) followed the specif Icat ^ns described 
In S I av I n 's ( 1 980) Us I ng Student Team Learn t ng handbook .or Imp I ement I ng 
STAD and TGT* The classroom Instructed with the Individualistic goal 
structure (n-18) made use of Individual drill and homework exercises as 
well as teacher lectures and textbook assignments* Both classes used 
cr I ter Ion-referenced grad I ng systems* 

DESIGN AND ANALYSIS* A control group, pre- test, post- test 
quas I -exper tmenta I des Ig n was used to contrast the two I ntact 
c I assrooms ' ach I evement scores (Cambe I I and Stan I ey , 1 966) * The same 
teacher-made pre- and post-test was given to both classes either p^ lor 
to the 25 days of Instruction or at the end of the Instructional unit* 
A three-way within subjects ANOVA (Time x Treatment within subjects) 
with repeated measures on the time factor was used to analyze the data* 
Duncan multiple range tests were used In post hoc contrasts of the 
groups* pre- and post-test mean achievement scores* 
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RESULTS 



Evidence to support the reliability of the achievement test was 
obtained for the post-test results of both classrooms combined* The 
KR20 of *86 was considered highly acceptab I e* A stat 1st lea I ly 
significant (p < *001 ) I n teract Ion between treatment and 1 1 me was 
obtained <F< 1 f 36)«1 8*62) * As can be seen In Tables 1 and 2 

whereas neither group was significantly different from each other on 
the pre- test, the cooperat I ve group obta I ned s tgn I f lean 1 1 y { p<*05) 
higher achievement on the post-test than the Individualistic group* It 
should be noted that both groups demonstrated significant (p<*05) gains 
from pre* to post-test* 

Table I 

Mean pre- and post-tesT achievement scores for cooperative and 
Individualistic classrooms* 



Classroom type 




pre- 


test 


post- 


test 






mean 


sd 


mean 


sd 


Cooperat 1 ve (n 


= 18) 


3.10 


2.75 


19.85 


5.77 


Individual Istlc 


(n=20) 


3.33 


3.68 


12.89 


5.96 



Table 2 

Three-way within subjects ANOVA of classroom type (cooperative vs 
Individualistic treatment) by time (pre- vs post-test). 



Source 



df 



MSe 



P< 



Treatment 

SubJ. within treatment 
Ttme (pre- vs post-test) 
Treatment by Time 



I 

36 
I 
1 



Sub. by Time within Treatment 36 



241 .40 
31.56 
3283.43 
245.18 

11,. 17 



6.79 

249.32 
18.62 



.01 

.0001 
.0001 



DI SCUSSI0N 

As predlctsd, the primary research hypothesis was confirmed. The 
data strongly support Slavln's (1980; 1983; 1984) position regarding the 
effect I ven ess of the ( ncent f ve and task structure assoc I a ted wl th 
STAD/TGT, both requiring group study and group reward for Individual 
learning. Deutsch's (1 949) theor 1 es regard I ng cooperation and 
competition are the basis for Slavln's (1982) STAD/TGT models. Both 
models requ I re cooperat I on w I th I n competing groups ( I nter -group 
competition). This element of Inter-group competition provides the peer 
pressure as well as Incentive structure which has been hypothesized as 
the primary motivating force behind the effectiveness of the STAD/TGT 
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model* The results agree with tl out of 12 previous studies dealing 
with simitar mathematics Instruction comparisons wnlch Slavln (1983; 
1 984) has reported* 

In conclusion, two high school general mathematics classrooms were 
dl f ferentl a 1 1 y taught a unit on percents »f th two pedagogical 
strategies; 1) a cooperative and 2) an Individualistic goat structure* 
While neither group s Ign I f leant I y d I f f ered from each other on a 
p re-test, the cooperative group demonstrated s I gn I f lean 1 1 y h tgher 
ach tevement on the post- test than the I nd I v tdual I st I c group * Both 
groups obtained significantly higher post-test achievement scores as 
contrasted with their pre-test scores* The data strongly support 
Deutsch ' s (1 949) theor I es concern I ng tha effectiveness and mot I vat I ng 
qua 1 1 ties associated with I nte r-group compett tton among smat I 
cooperating classroom groups* The ease with which STAD/TGT techniques 
can be developed by classroom teachers (Slavln, 1982), as well as their 
effectiveness (Johnson, et al, 1976) would lead one to conclude that 
teachers of general mathematics and other disciplines should give this 
approach serious and favorable consideration* 
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COOPERATIVE LEARNING IN NINTH GRADE REMEDIAL MATHEMATICS CLASSES. 

LAWRENCE tf. SHERMAN AND SUSAN SDSBY (BAIRD), Department of Educatlo a! 
Psychology, School of Education and A I I led Professions, MI ant 
University, Oxford, Ohio 45D56. 

ABSTRACT. The purpose of this study was to test the 
general hypothesis that a cooperative learning method of 
teach I ng has pos 1 1 1 ve ef feet upon academic ach levement 1 n 
9th grade remed I a I mathemat Ics students w I th learn t ng 
d I sab 1 1 1 ties. The study used a rotational experimental 
research design In two Intact classroom groups, n*11 and n*7 
respect Ive ly . The Stanford PI agnost 1c Mathemat I cs ^est 
(SOMT) was g I ven as a pre- and post-test at Tfte beginning 
and end of the 26 week study. The experimental conditions 
made use of a mod I f led Student Teams and Ach lavement 
Divisions (STAD) approach (Slavln, 1978) and were contrasted 
with conditions wh Ich ut II I zed an I r*d I vl dua 1 1st Ic goal 
structure Inc lud I ng cl ass I ecture, I nd I v I dua I seat work and 
homework. Criterion referenced evaluation was used In both 
classrooms* The nu!I hypothesis was tested at the aIpha<.D5 
level of sign! f Icance using a two-way with In subjects 
analysis of covarlance, Mann-tfh t tney U and tfllcoxon Signed 
Rank tests. Stat 1st tea 1 1 y sign If leant contrasts were 
obtained between the two groups* SDMT pre* and po^t-tests 
which supported a hypothesis suggesting that cooperative 
strategies are effective. Statistical significance was 
obtained within groups when thetr pre- and post-test scores 
were contrasted with each other for each of the four units 
of Instruction Indicating that effective learning had taken 
place. These results are discussed with regard to the 
small sample sizes of thess two classes and the parttcclar 
backgrounds, d I sab I I (ties, and motivation associated with 
the students who were Included In this study. 
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INTRODUCTION* Johnson (1979) and Johnson and Johnson (1975) have 
described three possible management or goal structures by which 
cl assroom Instruction may be accompl I shed* They Include the 1 ) 
Cooperative, 2) Competitive and 3) Individualistic models of classroom 
goal structures* Recent literature contributed by Kohn (1986a 41986b) 
has been seriously critical of the role of competition In the classroom, 
and he has offered an alternative which Is cooperation* A number of 
other researchers have a I so presented a great dea I of ev I dence 
supporting the positive effects of cooperative models of Instruction 
(Bondl, 1 982 j Chandler, T 980 j Johnson & Johnson, 1975; Johnson et al*, 
1984; Pepltone, 1980; Sharan, 1980; Slavfn, 1982, 1983; Slavln, et al*, 

1985) * These views favoring the positive effects of cooperation are not 
new and most are based on the earlier theoretical rationale of 0eutsch v s 
(1949) seminal paper, *A Theory of Cooperation and Competition* 9 In the 
last 10 years there has been a proliferation of techniques by which 
cooperative models have been applied to the classroom In a variety of 
different curriculum content areas Including mathematics and the 
sciences (eg*, Slavln & Karwlt, 1984; Okebukola, 1985; Johnson et al*, 
1984; Sherman 4 Zimmerman, 1986)* 

The Idea behind a competitive goal structure fs that students are 
gl ven I ndl v t dua I goa Is and rewarded by means of a c lass room-based 
normative evaluation system* In a competitive structure a person can 
attain his or her goal If and only if the other participants cannot 
attain their goatst outcomes are personally beneficial but detrimental 
to others* A cooperative Incentive structure has been described as one 
where two or more I nd I v I dua Is aro In a s I tuat I on In wh Ich the 
task-related efforts of any Individual helps others to be rewarded* In 
a cooperative structure every group member Is rewarded on the basis of 
the quality or quantity of the group product according to a fixed set of 
standards (cr I ter lon-ref ere need or master eva luat I on) * S I fv I n (1 983) 
has pointed out that the element of Inter-group competition can be 
app I led to the cooperative goal structures (his Teams Games and 
tournaments technique Is one example)* An Individualistic structure Is 
one where students are g f ven I ndl v I dua I goa Is and by using a 
criterion-referenced or mastery based evaluation system the students are 
ass Igned I ndl v I dua I rewards* 

While some studies (e*g*, Slavln 4 Karwlt 1984; Sherman & Thomas, 

1986) have comparative I y examined the effects of cooperative, 
compet 1 1 1 ve and I nd I v I dua I 1st I c goal structures on mathematics 
ach lavement spec I f leal I y, none have worked w I th secondary tear nl ng 
disabled students experiencing severe dlf f tclencles In basic mathematics 
skills* One of the authors (Shernan, 1986) has previously made a 
compar at I ve exam I nation of these goa I structures I n an undergraduale 
university setting* The primary purpose of the present study was to 
examine the comparative effectiveness of a cooperative versus an 
Individualistic goal structure on mathematics achievement In two high 
school freshman classrooms In which students were experiencing severe 
def Iclts In basic mathematics ski I Is* From the I Iterator a on 
cooperative goat structures a general hypothesis favoring the positive 
effectiveness of cooperative as contrasted with Individual Istlc goal 
structures was formulated* 




METHODOLOGY 



SAMPLE* This study made use of two Intact remedial general 
mathematics c I ass rooms I n the Fa I rf le Id Freshman School , Fairfield, 
Ohio* Both groups used the same Basic Mathematics Skills textbook 
(Treff & Jacobs, 1982)* This school district utl I lies a quarter syrtem 
consisting of three 12 week quarters In the academic school year* The 
study took place during the first two quarters of the year over a 
duration of 24 weeks of Instruction * Group A (n*1 1 ) orlg I na) ly 
conta I ned four girls and seven boys * Sub ject mortal I ty In Group A 
consisted of one boy who left the school after the study began* Group B 
(n a 7) contained five girls and two boys* Eight of the 17 subjects were 
officially diagnosed as Learning Disabled and were receiving special 
he Ip from Learn I ng D (sab 1 1 1 ty tutors outs tde of the c ) ass room (5 In 
Group A and 3 In Group B) * 

♦ 

A general Impression of most cf the students In both groups was 
that they had a qu I te negat I ve att I tude towards schoo I * Th Is was 
reflected by absenteeism which was quite often attributed to truancy* 
For the most part, the students could be divided Into two categories, 
those who were Immature and somewhat quiet students, and those who were 
quite "hard* and "street-wise** Group A, which contained 7 officially 
diagnosed learning disabled students, was the most difficult to work 
with* Three beys and one girl In Group A had records with the local 
Juven 1 1 e Court system for drug offenses , truancy, and armed robbery * 
They were seeing parole officers on a regular basis* One of the drug 
offending boys was actually admitted to a drug rehabilitation program 
the following quarter after this study was completed* Group B, while 
not containing any students who were experiencing legal difficulties* 
did have three members who were of f Ida I ly diagnosed as learning 
d I sab I ed* 

DEPENDENT VARIABLES* Both Groups took the Stanford Diagnostic 
Mathematics Te^t (SDMT) (Beatty, et al*, 1976) before they received "4 
"weeks o? Instruction cons 1st I ng of four un I tst Un li 1 focused on 
general computet I ona I skills Inc I ud 1 ng add 1 1 lor, subtraction, 
multiplication and division; Unit 2 dealt with number theory; Unit 3 
focused on fractions; and Unit 4 concentrated on addition, subtraction, 
multiplication and division of fraction* The SDMT pre-tast scores 
(Form A) were used as a basis upon which to structure the small 
cooperative groups* Form B of the SDMT was used as a post-test* Bofore 
each unit was started a pre-test was administered for the unit* An 
alternate form of the unit exam was used as a post-test* AM 25-ltem 
unit pre-* and post-tests were commercially provided by the publisher of 
ite textbook (Treff & Jacobs, 1982)* Grading on unit exams for either 
Group A or B was accomp I (shed w I th the use of cr I ter Ion -referenced 
evaluation with mastery standards used to determine grades* Thus, In 
either condition neither group was experiencing competition* 

TREATMENTS* Two types of goal-structures were used Including a 
Cooperative and an Individualistic goat structure* Student Teams and 
Achievement Divisions (STAD) (Slavln, 1978a; 1980; 1982) was the 
cooperative group structure utilized In this study* It Is a cooperative 
reward-structure makl ng use of peer tutor I ng In academ leal I y 
heterogeneous sua I I cl ass room groups * Ch 1 1 dren r s SDMT scores were 
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ranked separate I y t n each c I ass room so that students cou Id be 
heterogeneous I y assigned to their peer tutoring groups* Children of 
relatively high, middle and low ab!M1tes (based on their SDMT scores) 
were Included in each of the small groups* In Croup A wfte* o fhgre were 
ID children, two groups of three .nd one group of four used* In 

Group B where there were only seven students, two groups, one group of 
four and one of three students, were used* After the teacher Introduced 
( I ectured) the content of a part Icu I ar unit of I nstr uct Ion, group 
members studied together and drilled each other throughout the unit of 
I nstr uct Ion * Those ass Ignmeists wou Id be s I ml tar to the textbook , 
seatwork and homework which were used In the contrasting Individualistic 
condition, with the exception that these activities were carried out In 
small cooperative groups In the classroom* Weekly quizes were given 
each Friday throughout each unit of the study* Quiz scores were 
contrasted with previous performances and points were given for 
Improvement over past scores * Groups and the I r I nd I v I dua I members who 
obtained the most Improvement points on these quizes were posted In the 
classroom on the bulletin board each week* At the end of a unit of 
study the unit post-test was administered and the criterion-referenced 
mastery grading scale determined* Thus, children were not competing 
w! th other Indlv (duals, but with the I r past performances* If h I T e 
Slavln's (1980) procedures Include Inter-group competition between 
clessroom groups in which groups are rewarded on the basis of their 
cumu I at I ve I mprovemen t pol nts wh Ich outscore other groups, the present 
study did not utilize this element of Inter-group competition* 

The contrast lug treatment, an i nd I v I dua 1 1 st Ic goal structure, also 
utilized presentations by the teacher In a lecture format* Textbook 
assignments, Individual seatwork sheets and homework were assigned* 
Weekly quizes were also used throughout each of the units of study* 
When the Individualistic goal structure was In operation, the children 
had to carry out the assignments by themselves* Some would describe 
this as the "traditional 11 manner of classroom Instruction* At the end 
of a unit of I nstr uct ton the students took the cr I ter Ion-referenced 
mastery graded test and received a grade for the unit* 

PROCEDURES* An attempt was made to counterbalance the treatments 
In the two groups* Each group received each treatment (both cooperative 
or Individualistic) twice* During the first unit Group A received the 
Cooperative treatment wh 1 1 e Group B received the Individual 1st Ic 
treatment* During the second unit the treatments were reversed so that 
Group B received the cooperative and Group A received the 
Indt v Itfua ! I st Ic treatment* Both groups rece I ved the I ndl v I dua 1 1 st I c 
treatment for the third unit and the Cooperative treatment for the 
fourth unit of Instruction* 

DESIGN AND ANALYSIS* Both a between subjects and a within subjects 
quasl-exper (mental mixed design was ut I 1 1 zed In this study* The 
Stanford Diagnostic Mathematics Test was administered to both groups 
before and after the 26 week period of Instruction* Anticipating 
Initial d I f fere nee s on pre- test SDMT scores between the two groups , 
analysis of co-variance was a contingent statistical alternative since 
these two small samples did meet the restrictions of homogeneity of 
variance* In addition, a pre- and post-test was administered before and 
after each of the four units of instruction* Since the sample sizes of 
the two groups were so small and we could not meet the assumptions of 
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homogene I ty of var I a nee on the unit pre and post-tests, two 
non-parametric statistics were relied upon* Several Mann-*fh I tney U 
tests were used to test significant differences between the two groups 
(a between subjects design) on the dependent variables SDMT and each of 
the unlt f s pre- as well as post-test scores. Several Wllcoxon Signed 
Rank tests were used to test significant differences within groups 
contrast I ng the I r pre- and post* test resu I ts < a repeated measures 
design)* Null Hypotheses were rejected at the alpha < +05 level of 
significance* The Null and Alternative Hypotheses were as follows: 

Hot No significant differences would be obtained between the two 
groups* pre-test SDMT or any of the unit pre-test scores* 

HI: The same as the above nu I I-hypothes Is* 

EXPLANATION: By accepting the null hypothesis we could at 
least establish that the two groups started the study or each unit 
at the same level of knowledge* 

Ho: No significant differences would be obtained between the two 
groups post-test SDMT scores* 

H2: The same as the above null-hypotheses. 

EXPLANATION: Since both groups received both cooperative and 
Individualistic goal structures for the same number of units (two 
each), neither group would be expected to be at an advantage on 
the SDMT post-test. 

Ho: When the two groups are treated differential ly f no 
significant differences would be obtained on mean post-test unit 
scores between the group receiving the Cooperative treatment and 
the one receiving the Individualistic one* 

H3: The group receiving the cooperative treatment would have at 
least equal or higher post- test unit scores than the group 
receiving the Individualistic treatment regardless of which group 
was receiving either treatment <I*e* f unit 1 or unit 2 where the 
two groups are differentially treated* 

EXPLANATION: If Slaving (1983) theories are correct, the 
cooperative group will be expected to do as well or better than 
the Individualistic group* The cooperative goat-structure should 
demonstrate this effectiveness In either group. The cooperative 
goal structure Is not any worse than the I ndt v (dua 1 1st Ic 
structure* 



Hot Ho significant difference between mean pre- as contrasted 
with post-test SDMT scores would be obtained In either group. 

H4: Both groups would demonstrate significantly higher SDMT mean 
post-test scores as contrasted with their mean pre-test scores* 

EXPLANATION: Rejection of the Nu I (-hypothesis and 
confirmation of the Research Hypothesis (H4) would suggest that 
cognitive learning had taken place* 
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Hot When both groups are given the same treatment for a unit of 
study, no significant differences should be obtained between their 
mean post-test unit scores (l*e*, In unit 3 where both groups 
receive the Individualistic treatment and unit 4 where both groups 
receive the Cooperative treatment)* 

H5t The same as the above nut t-hypothes Is* 

EXPLANATION. If the groups are not different from each other 
as should be established In H1 above, then when they equally 
receive the same treatment (l*e*, as In unit 3 where both receive 
the individualistic goa I -structure , an4 In unit 4 where they both 
rece I ve the Cooper at I ve goa I -structure) , the I r mean post- test 
scores should be expected to be equal* 

Hot No significant differences between any of the four unit mean 
pre- as contrasted with post-test scores would be obtained In 
either group, regardless of treatment condition* 

H6t All four unit mean post-test scores would be significantly 
higher than the mean pre-test scores for both groups* 

EXPLANATION. Rejection of this Nut t-HypothesIs and 
confirmation of the Research Hypothesis (H6) would suggest that 
cognitive learning had taken place within each of the four units 
of Instruction for both groups* 

RESULTS 

The major results of this study are contained In TABLE 1 and 2 
where the SDMT pre- and post-test scores for the two groups are 
displayed* Since both groups 1 pre-test SDMT scores were significantly 
(p>*05) different from each other (d Isconf I rm I ng Research Hypothesis 1), 
analysis of covartance was utilized to examine examine the two groups* 
post-test scores * The two groups did matnta I n the I r s Ign I f leant 
difference between each other on the post-test thus, accepting Research 
Hypothesis 2* Whan each groups' SDMT pre-test scores were controlled 
for, both groups obtained significantly (p<*05) higher post-test scores, 
thus demonstrating that learning did take place (accepting research 
hypothes is 4) * 

Upon examination of TABLE 3 one can observe the pre- and post-test 
unit scores for each group under each treatment* For unit 1 the two 
groups do not significantly differ from each other on the pre-test, 
however they do differ on their post-test, but not In the direction 
wh ich hypothes Is 3 predicted* The cooper at I ve treatment group was 
significantly lower than the Individualistic treatment on the post-test 
for unit 1 * Both groups however did demonstrate significantly higher 
post-test scores as contrasted with their pre-test scores* For unit 2 
the two groups a (so s I gn I f leant I y d I f f er on the I r un 1 1 pre-test 
(partial ly falling to accept Research Hypothesis 1 ) wt th Group B 
obtaining a significantly tower pre* test score* No significant 
difference was obtained between the two groups on their unit 2 post-test 
scores* This might be Interpreted as positive evidence for the success 
of the cooperative STAD technique In that white Group B starts the unit 
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at a statistically distinct disadvantage, at thd end of this second unit 
of Instruction, Group B Is performing at the same level as Group A. 
Unit 2 post-test scores were significantly higher than pre-test scores 
for both groups, once again confirming Research Hypothesis 6. Neither 
group obtained significantly different pre- or post-test scores In Unit 
3 or unit 4, as was predicted by research hypothesis 5. Both groups did 
demonstrate significantly higher post-test scores on units 3 and 4, as 
In units 1 and 2, thus fully confirming Research Hypothesis 6. 

TABLE t 

Mean Pre- and Post-Test SDMT Mean Raw Scores for Two Groups. 



Pre-Test Post-Test 

Group A (n=10) 

Mean 33.90 37.90 

SD 10.53 9.42 

Group B ^n=7> 

Mean 47.14 54.14 

SO 14.74 S.41 



TABLE 2 

Two-Kay tflthln Subjects ANCOVA of Mean SDMT Scores by Group by Time with 

Pre-tast Score Differences Controlled for Through Covarlance. 

Source df MSe F p 



Groups 
error 



1 

14 



129.28 
19.65 



6.58 .02 



Time 

Group x Time 
error 



1 
I 

15 



249.12 
18.53 
34.533 



7.21 .02 
.54 ns 



9 
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TABLE 3 

Mann-Whitney U Tests for Pre- and Post-Test Mean Achievement Scores In 4 Units 
of Mathematics Instruction. 



UNIT 1 



PRE 



UNIT 2 



POST PRE 



POST 



UNIT 3 UNIT 4 

PRE POST PRE POST 



Group A 
Mean 

SD 

n 

U 

Treatment 



10.90 
5.90 
It 
54 

COOP 



15.73 
3.84 
tt 
62 



HI tcoxor. s tgned- 
Ranks Z=2.04« 



Z=2.67« 



Group B 

Mean 14.00 19.43 

SD 2.98 2.06 

n 7 7 

U 23 15« 

Treatment 1ND1V 
HI Icoxon stgned- 
Slgned 

Ranks Z-2.37* Z»2.37« 



1 .22 
.63 

9 
12« 
INDI V 



13.44 

5.23 
9 
32 



Z=2.80« 



0.43 
0.49 
7 
51 

COOP 



14.43 

2.25 

7 
31 



2.10 13.20 0.30 12.50 

1-.97 5.38 0.46 4.20 

10 10 10 10 

41 47.5 47.5 34.50 
1ND1V COOP 



Z=2.80« 



2.86 16.72 1.17 12.29 

2.42 5.97 2.12 4.86 

7 7 7 7 

29 22.50 15.50 35.50 

1NDIV COOP 



Z-2.37* 



Z=2.20« 



p<*05 

CONCLUSIONS 

In summary, the purpose of this study was to test the general 
hypothesis that a cooperative learning strategy has positive effect upon 
academic achievement In ninth grade remedial mathematics students with 
I earn I ng d I sab 1 1 1 1 les * The study used a coun terbat anced des Ign 
con trast I ng cooper at I ve with Individualistic reward structures I n tiro 
I n tact classroom groups * Mean Stanford D I agnost 1c Mathematics Test 
scores, administered as pre* and post-tests, revealed that both groups 
ob tal ned s Ign I f leant (p< *05) I earn I ng after 26 weeks of Instruct Ion , 
con f I rml ng Hypothes Is 4 * Th I s s Ign I f leant Increase I n mean post- test 
scopes was obtained even though the two groups did significantly differ 
from each other, both at the beginning of the study as welt as at the 
end * 

The primary experimental condition under study here. Student Teams 
and Ach I evemen t D Iv Is tons (STAD) has been hypothes tzed to be more 
effective, or at least as effective as other pedagogical strategics 
(Stavtn, 1978). We believe that Stavln*s (1983) hypothesis has been 
supported In our study* tftth the exception of findings contrary to this 
hypothes Is wh Ich were ob ta 1 ned dur lug the f I rst unit of I n struct ton 
i r where the Individualistic treatment group received significantly higher 
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PRE POST PRE POST PRE POST PRE POST 

* v ' *■ v ' » v ' » v ( 

UNIT 1 UNIT 2 UNIT 3 UNIT 4 

□ GROUP A dl GROUP B 
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post- test scores than the 
th I s study support our 
S I avl n 's pred let 1 ons* I n 
take place and that these 
the cooper at I ve strategy 
these f 1 nd I ngs are 
(1986)* Slavln et 



cooperative group, the majority of findings tn 
six research hypotheses which were based on 
general the results Indicate that learning did 
students demonstrate as positive a response to 
as the Individualistic one* In this respect, 
stnltar to Sherman and Zimmerman (1986) and Sherman 
at. (1 984) has presented ev I da nee that another 



var lety of cooperative strategy, Team Ass Isted I nd I v tdua 1 1 zat Ion , has 
been moderately effective with regard to mathematics achievement In 
samples of children who were academically handicapped or nonhandlcapped* 



both groups 
benef I ted . 
norma 1 1 y be 



It should be noted that this was not an ordinary sample of high 
school students* In fact, they were a quite difficult group of students 
to work with, both because of their learning disabilities, as well as 
their general attitudes with regard to schooling* While the Increases 
I n post- over p re-test scores was s I gnt f leant, these four un I ts of 
I nst ruction e I evated the students approx Imatel y elgi , months In 
norm-based (SDMT) grade-level equivalent scores from 4*5 and 5*6 to 5*2 
and 6.9 tn groups A and B respectively* In other words, 
were Indeed tn need of remedial Instruction from which they 
White the two samples were Indeed quite small, which should 
a caution with regard to generalization of these findings, the fact that 
statistical significance was obtained In the analysts of covartance Is 
even more t mportant : the I Ike ty hood of ob tal nl ng stat t st I cat 
significance Is usually doomed wtth such a smalt sample, thus making our 
f t ndt ngs even more Important! Never the t ess, because of the unt que 
backgrounds of the students tn this study, It may not be safe to 
generalize the findings to so-called "normal" high school students who 
generally respond to the cooperative strategies more favorably as can be 
seen In the paper by Sherman and Thomas (1986)* Further studies wtth 
other populations similar to our sample are needed* 
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COOPERATIVE VERSUS COMPETITIVE REGARD-STRUCTURED SECONDARY SCIENCE 
CLASSROOM ACHIEVEMENT* 



LAWRENCE tf* SHERMAN AND DEBORAH ZIMMERMAN* Department of Educational 
Psychology, School of Education and A! I led Professions, Miami 
University, Oxford, Ohio 45056* 



Abstract* Academic achievement In an I nd Iv (dual ly 
competitive and a cooperatively reward-structured 
environment was examined In two high school sophomore level 
b I ology c lasses of equal academic ab 1 1 1 ty* Each was 
pre-tested and taught an Identical unit of study, one In an 
Individually compet 1 1 1 ve structure and one us Ing a 
cooperative structure called the GroupMnvesrlgatlon model* 
At the end of 7-weeks both classes were post-tested* A 
two-way repeated measures ANOVA was used to rie terra In* 
significant differences In pre- and post-test scores within 
subjects and between the two treatment groups* 
I ndlcated that the two groups were rot 
different from each other on the pre-tast* 
cooper at I ve and compet It I ve techn I ques obta I ned 
s Ign I f leant ! y ( p<*05) h Igher post- test scores than the I r 
pre- test scores, nel ther strategy was super lor over the 
other I n produc I ng academic ach I evement* Resu I ts are 
d I scussed and compared to prev tous stud I es wh Ich have 
exam I ned d I f f erences among cooper at I ve ly, competl 1 1 ve ly and 
Individually structured classroom environments* 
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t INTRODUCTION* The term n reward-structure 1 * has been used to 
describe the means by which a teacher motivates students to perform 
school tasks* In his discussion of reward structures Johnson (1979) 
mentions three pedagog (cat structures noted as I nd I v I dua 1 1 st I c, 
competitive, and cooperative. Classroom structures have usually been 
somewhat competitive and sometimes Individualistic In the past* tn an 
Individualistic structure, students are given Individual goats, and a 
cr I ter I on -referenced eva I uat Ion system I s used to ass Ign rewards* I n 
a competitive system, students are also given Individual goal®, but 
are rewarded by means of a norm-referenced eva I uat I on system* 
Theoretical I y In a compet 1 1 1 ve system students d I scour age the 
performance of their peers, since one student must fall If another Is 
to succeed (Slavln, 1978b)* Success Is available to only a few, and 
many students who could potentially achieve at a high level turn their 
attention away from academics to peer-supported activities such as 
sports and soc I a 1 f unct I ons ( Co I eman, 1 961 ) * Sever a I stud tes have 
discussed the potentially negative effects of a competitive reward 
system on learning (Holt, 1967; Johnson & Johnson, 1975) and 
se I f -concept (K I rschenbaum et a I * , 1971)* Kohn ( 1 986) has recent I y 
presented an Important case against competition both tn and out of 
school settings* Competitive Instruction has been observed to stress 
the acquisition of low level Information rather than high level Ideas 
(Sullivan, 1980), stimulate competition and social comparison rather 
than cooperation ( Johnson & Johnson, 1975; Pep I tons, 1 980) , and 
produce negative Intergroup perceptions and attitudes (Cohen, 1980)* 
Michaels (1977), on the other hand, has hypothesized that Individually 
compet 1 1 1 ve goa I structures shou I d produce super tor ach I evement 
behaviors as contrasted with the Individual and cooperative 
structures. 

In Johnson's (197 9) cooperative or team structure students 1 
rewards depend on the performance of a group* Group members, 
therefore, encourage each other to do well and to help each other meet 
thetr goals. Studies have shown that the use of a cooperative reward 
structure has had pos 1 1 1 ve effects as compared to a compet I tt ve 
structure on academic achievement (Lucker et a!*, 1976; Slavtn, 1978a; 
DeVrtes & Slav'n, 1978), mutual concern (Aronson et a!*, 1975; DeVrles 
& Slavln, 1978), self-esteem (Aronson et a!*, 1975; Blaney et a!., 
1 977; Slavln, 1 978a) , and t ncr eased In ter per son a I re t at I onsh I ps 
(DeVrles et a!., t978; Slavln, 1978b). Theoretically, this occurs 
because groups Improve performance due to an Increase In peer norms 
favor I ng performance -:nd because they prov Ide opportun 1 1 tes and 
motivation for students to heip one anothot * They Increase mutual 
attract Ion because ass Ignment to groups and peer tutor I ng I ncr ease 
contact between students and prop I nqu I ty may be asoc I a ted w I th 
students' (Iking of one another. In addition, group learning can aid 
students In becoming less dependent on teacher Instruction and become 
more responsible for their own learning (BIngman & Koutnlk, t970)* 

Several techn Iques for cooperative I earn I ng have been deve i jped 
I n recent years. For ex amp I e, sever a I student- team I earn I ng 
techniques have been created by DeVrles et a I * ( 1 978) 
(Teams-Games -Tournaments, Student Team Achievement Divisions) and 
Aronson et a I * (1 975) (Jigsaw) which comb I ne the use of team 
compet It I on and academic games I n the c I ass room as a cooperative 
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I earn I ng strategy. The success of the*e student* team learn I ng 
techniques rlth regard to academic achievement, Increased self-esteem. 
Improved Interpersonal relationships, and mat n stream I ng has been 
summarized by Slavln (1980). In addition, numerous modifications of 
these three baste techniques have been developed In recent years to 
meet special purposes or needs In the classroom. 

Group I nvest I gat Ion (61 ) Is another cooperative learn t ng 
technique that was developed by Sharan & Sharan (1976) and Sharan & 
Hertz-Lazarowt tz (1980). According to this method, a class Is divided 
Into groups of 5-6 studants for the study of a particular topic. 
Groups plan their strategy of study so that each student Is Involved 
In the formulation ano completion of the project. Each student In the 
group selects a subtoplc for which she or he Is responsible. They 
contribute their research topic to the group and the group prepares 
and presents the material to the entire class. A group engaging In a 
61 project will proceed through six phases x top Ic selection , 
cooperative plannl ng, Imp I ementat Ion, anal ys Is and synthesis, 
presentation of the final project, and evaluation. A description of 
these phases can be found In Sharan and Hertz-Lazarow I tz (1980). 

Slavln (1983) distinguished six types of cooperative structures 



on the Interactive basis of 
poss I b I e I ncent I ve structures , 
contrast I ng these coop' rat I ve 
compet I t I ve yoa Is. He found 
used task special tzatton and 



two possible task structures and three 
He rev lewed 46 exper I menta I stud I es 
structures * I th el ther I nd I v Idua I or 
that cooperative learning methods that 
group rewards, of which 61 would be an 
ex amp I e, I ncr eased student a ;h levement more than control methods . 
Methods that used task specialization and Individual rewards, however, 
did not have this effect. He suggested that because the number of 
task special tzatfon studies are few, more research Is needed before 
conclusions can be drawn. 

In one study (Sharan et al., 1980) 61 structure was reported to 
be more effective than a competitive structure In promoting learning 
on a high level of cognitive functioning. In a more recent study, 
Sharan (1 984) compared <5I I nstructlon, Student Team Achievement 
Divisions (STAD), and whole-class (Individually competitive) teaching 
strategies with regard to academic achievement, cooperative behavior, 
and social attitudes In the classroom. Results of his study Indicated 
that the 61 and STAD (cooperative) methods were similar In terms of 
their effect on academic achievements both of these methods were more 
e f feet I ve than I ndt vt dual ty compet 1 1 1 ve who I e-c I ass I nst ruction j and, 
the 61 method was more effective than both STAD and whole-class 
Instruction In terms of producing more positive social Interactive 
behaviors and att Itudes among students. Okebukol a (1985) and 
Okebukola and Ogunntyl (In press) have examined 8th grade Nigerian 
sc fence c 1 asses contrast* ng Johnson v s 6 1 tech n I que, Aronson v s J Igsaw 
and Slavln's T6T and STAD techniques with an Individually competitive 
structure and determ I ned that the most academical I y favor ab I e 
structures were the cooperat I ve ones, espec tally T6T ana STAD. 
Okebukola v s studies did not Include Sharan's 61 goal structure model. 



The object I ve of the 
comparison concern! ng the 
Sharan v s 61 mode I ) versus 



present study was to provl de further 
effectiveness of a cooperative (I.e., 
an I ndt v (dual I y compet 1 1 1 ve c I ass room 
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structure with regard to achievement gains In two high school Biology 
classes* This was determined by teaching an identical unit of study 
to two different classes of approximately eiual academic abilities, 
and compar I ng the ach levement of students I n the I nd I v I due M y 
compet 1 1 1 ve struct 'red cl ass w I th student ach i evement * n the cl ass 
ut I 1 1 2 1 ng a cooper at Ive group I nvestlgat Ion mode I * D I f f erences 
between the two classes and relative gains In achievement within each 
class were evaluated* It was hypothesized that while no significant 
difference between the two groups was expected on their pre-tests, 
both groups were expected to obtain significantly higher post-test 
scores* Furthermore, based on the results of previous studies, the 
c lass us I ng the cooper at Ive Gl approach was expected to make 
significantly hlghar gains on their post-test scores as contrasted 
with th* competitive classroom* 

METHOD 

SAMPLE* This project was conducted during Spring, 1985 In a 
mldwestern, predominantly white, middle class rural high school* The 
subjects were from two sophomore level Biology classes of 
approximately equal academic abilities* Biology Is an elective at the 
high school, and a majority of the students taking this course rank In 
the top one-third of their class* Class A (n-21) used the cooperative 
61 strategy; Class B <n*C5) received the Individually competitive 
treatment* The unit of Instruction examined In this study concerned 
ecology and environmental science* A significant portion {25%) of the 
students* 4th-term grades consisted of a research project concerning 
major bfomes of the world* Both classes were exposed to the same 
study content, I abs, ln**c I ass act I v 1 1 les, homework , read I ng mater I a I s 
and the same Instructor for seven weeks* They differed only In the 
classroom structure that was utilized* 



PROCEDURES* Class A students learned by the 61 cooperative 
technique* AM In-class activities, labs, and projects were conducted 
In pre-asslgned groups which consisted of 4-5 members who were equally 
diverse I n terms of academic ab II I ty based on prev lous academic 
performance In the ^tass, gender, and race* Grades were based on a 
criterion-referenced evaluation system* Each student within a group 
was required to contribute to the over M I completion of the project* 
A major b lome (tundra, con I f erous forest, dec Iduous forest, grass I and , 
desert, or tropics) was randomly assigned to each group* For each 
group , 5 major sub -top les concern I ng the I r part I cu I ar b lome was 
requ I red to be addressed In the final report* Students dec I ded 
amongst themse I ves who wou Id be respons lb I e for each top !c* Final 
evaluation of the project was based on a) one written report per group 
with a contribution by each member, and b) a class presentation by 
each group with participation by each member* Each member of a group 
received the same final grade for the overall 
project* Th Is project was des Igned after 
method as descr (bed by Sharan and Shiran 
Hertz-Lazarowltz (1980)* 



completion of the blome 
the group-I nvestl gat Ion 
( 1 976) and Sharan and 



Class B students worked Individually on all class activities 
throughout the 7-week unit* Grades were based on a norm-referenced 
evaluation scale* Each student In the class had the opportunity to 
choose the blome they wished to report on* Five major sub-topics 
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concerning the blome were required to be addressed as with Class A* 



Both Classes A and B were given three weeks to complete this 
assignment* Students In both classes were given two class periods 
dur Ing these three weeks to work on the I r projects* A 1 1 other 
activities related to this assignment were conducted out-of-class* In 
addition to this major project, students performance on worksheets, 
I aboratory exper lences , reaCI ng ass I g orients and outdoor exper fences 
were evaluated In both classes* Class A students conducted these 
activities In their pre-asslgned groups; Class B student? conducted 
them Individual ly* 

DEPENDENT VARIABLE* The same teacher-made 40 Item pre- and 
post-test was given t:> both classes at the beginning and end of the 
ecology unit* To asssess reliability for this test a KR-21 coefflcent 
was computed to be *71 on AU e post-test, wbhch was considered to be an 
acceptable measure of Internal consistency* 

DESIGN AND ANALYSIS* A pre- test, post- test quas I -exper I mental 
design for two Intact classroom groups (Cambel I & Stanley, 1966) was 
used In this study and allowed two types of evaluation: 1) comparison 
of pre- and post-test scores within each class, and 2) comparison of 
changes between pre- and post-test scores between the two classes* 
Thus, a two-way wt th I n subjects repeated measures ANOVA of mean 
achievement scores between groups (competl tlve vs* 61 cooperative) 
across time (pre- and post-test repeated measures) within subject; was 
utl I (zed* 

RESULTS 

Mean pre- and post-test scores for Classes A and B are presented 
In Table 1* Results of the ANOVA for the stated hypotheses are 
Illustrated In Table 2* Results from the two-way repeated measures 
ANOVA I ndlcated a s Ign If leant d I f ference (p<*0001 ) In pre- and 
post-test scores* Post-test scores were significantly greater than 
p re-test scores for students In borh treatment groups* The 
Interaction F statistic <!*e*, the treatment by time score) was used 
to determtno differences between treatments with regard to academic 
ach lavement* No s Ign I f (cant d I f ference <p>*05) In pre- test or 
post- test scores between treatment groups was found* These data 
Indicate that although both cooperative and competitive techniques 
were effective learning strategies, neither strategy was superior over 
the other In producing achievement gains* While random assignment to 
each of the five 61 cooperating groups was used, an additional check 
for differences among the five groups on their post-test results was 
examined* As would expected, no significant difference amoung these 
five groups was obtained (p>*05)* 
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Table I 

Mean pre- and post-test scores In cooperative and competitive classrooms. 



Group 




Tine 

Pre-test 


Post-test 


Cooperatl ve 


(n * 21) 






mean 




18.33 


25.19 


sd 




3.58 


5.01 


corapet I t I ve 


(n » 25) 






mean 




19.60 


27.28 


sd 




6.04 


5.64 



Table 2 

Two-way w I th I n subjects ANOVA of Ach I evement Scores by Treatment 
(Cooperative vs. Competitive) by time (pre- vs. post-test). 



Source 


df 


MSe 


F 


P< 


Treatment 


1 


64.28 


1 .47 


.229 


Subject within treatment 


44 


43.33 






Time (pre vs post) 


I 


1205.95 


1 10.77 


.001 


Treatment by time 


1 


3.86 


.35 


ns 


Subject by time within treatment 


44 


10.89 







CONCLUSIONS 

PrevI ous stud I es have reported greater academic ach I evement I n 
cooperative versus competitive classroom reward structures (e.g*, Holt, 
1 967; Johnson A Johnson, 1975j OeVrles A Slavln, 1978} Slavln, 1 978b; 
Sharan f 1 984) * Most of these prev I ous stud les , however , ut II I zed a 
cooperative system with an Incentive structure based on group reward for 
Individual learning with no task specialization, as described by Slavln 
(1983) (e*g., TGT, STAC) * Sfavln (1983) found this type of cooperative 
structure to be the most consistently effective In Improving academic 
achievement* Only a few studies, however, have dealt with a cooperative 
system that has an Incentive structure based on group reward for group 
performance with task specialization, as exemplified by the Gt method. 
Two studies that did use Gl reported greater academic achievement In GI 
versus competitively-structured classroons (Sharan et a!., 1980; Sharan, 
1 984) * Resul ts cf the present study do not support these past 
observations* there was no significant difference In achievement between 
students I earn I ng t n a cooper at t ve ( Gl ) envl ronment and those I ear nl ng 
In an Individually compet 1 1 1 ve cl ass * Corh approaches equal ly and 
effectively produced significant learning. It Is believed that this Is 
an Important finding. Slavln f s (*383) theories would predict that the 
cooperative group would be at least as effective If not more effective 
than the competitive group. From his point of view, the fact that the 
cooperative group was equivalent to the competitive group could be 
Interpreted as positive results supporting his theorltlcal position. At 
I east there Is no s Ign I f leant academl c disadvantage to us I ng the 
cooper a tve G I strategy * Other theorl sts , such as M Ichae Is ( 1 97 7) woul d 
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have predicted that the competitive strategy would be more effective 
than the cooperative one* Although our coapettve group demonstrated 
slightly higher post-test scores than the cooperative group, this was 
not a statistically significant dtffernce* 

Differences between the results of the present study and those 
found In other reports may be due to the timing and the duration of this 
project which was accomplished during the final 10 weeks of the high 
school year* Students at that point In the year may have already 
established friendship "circles** As a result they may have been more 
resistant to a change In classroom structure than they would have been 
If cooperative learning had been established as a classroom norm at thj& 
beg I nnl ng of the year* Sharan ( 1 980) hypothes I zed that cooperat I ve 
I earn t ng attempted at the Deg I nn I ng of the school year with new t y 
composed classrooms may be more effective than when done after a class 
has already established a collective history, however he does not report 
any empirical evidence to support this speculation* 

A 35-day unit of study (5 days per week for 7 weeks) may not have 
been sufficient time to effectively Implement and evaluate a cooperative 
teach Ing strategy* Accord I ng to 61 bb 1 s (1 964) I id I v tdua I -group 
maturation model of group development, achievement of Individual and 
group goats Is not possible unless feelings of adequacy, self-esteem, 
and trust are felt by a 1 1 members of the group* Personal observat ton 
suggests that thts first stags of group development was not completely 
achieved by some of the group members In the cooperative classroom* As 
previous I y d 1 scussed, some students were res I stant to change 1 n 
classroom norms because of loyalties to already established friendship 
c I re tes* One boy, for examp I e often refused to part tc I pate 1 n 
activities with his group and preferred to work alone* However, In the 
end even he made his contribution to his group* Nevertheless, most of 
the students gave the Impression that the cooperative strategy was a 
positive experience even though thts particular 61 method was unfamiliar 
to them* White thts study dtd not obtain data on affective reactions to 
the 6t strategy, other studies have reported positive attitudes towards 
cooperative goal-structures (Johnson, et at*, 1984; Sherman, 1986)* 

61 Is a method that Involves relatively complex cognitive learning 
tasks (Sharan, 1980), such as the selection and Interpretation of data, 
problem-solving, and the collective synthesis of Ideas* Sharan, et at* 
(1979) suggest that the utilization of 61 requires a greater Investment 
In teacher training and educational change than do other cooperative 
techniques such as peer tutoring* Sharan's (1984) study comparing STAO, 
61, and a competitive technique, for example, Involved Intensive teacher 
training and the sample size In terms of number of classses used (9-14 
per teaching method) was greater, thus at lowing for more accurate 
statistical analyses* It Is believed that the 61 strategy was properly 
and effectively Imp! I men ted In the cooper a tve group since a 1 1 class 
members made their Individual contributions to both the written and oral 
reports, and, the I r post- test scores were si gn I f leant ly h I gher than 
the I r p re-test scores t learn I ng dtd take p I ace* Wh I te no emp 1 r tea t 
ev 1 dence was gathered concern t ng persona I 1 nteract t on patterns, ft Is 
as summed that the Individual members effectively Interacted wtth each 
other and were product I ve I n comp t et I ng the I r group projects* 1 1 Is 
believed that by using the same Instructor for both classes, Individual 
differences due to teaching style would be reduced as a source of bias, 
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a major criticism in *tn earlier study (Sherman 4 Thomas, 1986). 

To summer I ze t the resu I shoved no s Ign I f leant dt f ference I n 
academic achievement between students learning In a GI cooperative 
versus an Individually competitive classroom environment. Both groups, 
however, obtained significantly higher post-test than pre-test scores. 
Indicating that both pedagogical strategies have positive effects on 
academic achievement. A factor not examined In this study, but which 
may be an Important effect of a cooperative structure over a competitive 
one deals with the Impact of cooperative learning on social values and 
racial attitudes. Cooperative learning methods have been found to have 
positive effects on self-esteem, race relations, and the acceptance of 
malnstreamed academically handicapped students (Slav In 1983). In 
addition, a cooperative environment may produce more positive attitudes 
towards learning and teachers than a competitive structure (Johnson et 
a!., 1984* Sherman, 1986)* Future studies examining the effects of the 
GI cooperative I earn I ng mode I on academic acft levement and att I tudes 
towards learning are warranted. 
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